The study was conducted to assess the effectiveness of herbicide for controlling of weeds in wheat field at FSRD Site, Hatgobindapur, Faridpur during rabi 2011-12 and 2012-13. The experiment was laid out in a RCB design with five replications. There were four treatments viz. U46D fluid, ronstar 25 EC, one hand weeding and control (no weeding). Seven weed species were found in the plots and Cyperus rotundus, Cynodon dactylon, Chenopodium album were the most important weed species. Weed density and dry weight were affected significantly by different treatments. The highest weed dry weight was obtained in control while the lowest dry weight and the highest weed control efficiency were obtained from ronstar 25EC@1 ml/liter water against all types of weed species. Weed control efficiencies of ronstar 25EC against broad leaf, sedge and grass were 92, 86 and 64 %, respectively over control. The lowest weed control efficiency was obtained from one hand weeding treatment, which might be due to lack of proper weeding. Ronstar 25EC produced the highest grain (4.33 t/ha) and straw yields (4.38 t/ha) which were statistically identical to those of U46D fluid. The highest harvest index (49.71%) was found in ronstar 25EC and the lowest (41.89%) was obtained in control. The highest benefit cost ratio (2.30) was obtained from ronstar 25EC that was much higher than hand weeding (1.69). The lowest BCR (1.58) was recorded from the control. It was concluded that herbicide could be a viable alternative of manual weed control practices in wheat cultivation.
Introduction
Wheat (Triticum aestivum L.) is the most important cereal crop in the world and is a major source of nourishment. In Bangladesh, it is the second major cereal crop after rice. It occupies around 3,58,180 hectares of land and makes up 6% of the cereal production from 9,95,356 tons with an average yield of 2.78 t/ha (BBS, 2012) . Consumption rate of wheat is increasing day by day due to its low production cost, good market value and nutrition. Weed infestation is one of the most important factors limiting the yield of wheat. Weed infestation is a serious problem in wheat field due to moist and suitable environment favoring the growth of many noxious weed species. Weed competition during the first 10 to 50 days after sowing is the most detrimental to grain yield. Weeds belonging to family Chenopodiaceae, Cyperaceae. Gramineae, Portulaceae are the most common weeds in wheat field and cause yield loss of about 29-50% (Singh and Gosh, 1992) . Sarker et al. (1997) identified as many as 25 weed species in wheat The Agriculturists 13(2): 54-61 (2015) ISSN 2304-7321 (Online), ISSN 1729-5211 (Print) A Scientific Journal of Krishi Foundation Indexed Journal field. In wheat field, major infesting weed species are broad leaf and sedge which result in a competition at early stage of growth for space, light, water and nutrients (Biswas et al., 1991) .
Proper weed control measure at optimum growing period could increase the productivity of wheat. Weed control efficiency depends on weed control method, time of weeding, nature of weeds and crops. The traditional methods of weed control in Bangladesh are land tillage, hand weeding and raking in wheat fields which are time consuming, labour intensive and expensive (Chowdhury et al., 1995) . Therefore, an effective, low cost and less labour intensive weed control method is essential for successful weed control on wheat field, to ensure higher yield and profitable production.
Chemical weed control has become popular to many wheat growers due to its effectiveness and low cost. Moreover, the use of herbicides has also been reported to be increasing the fertilizer use efficiency (Walia and Gill, 1985) . In Bangladesh, farmers have been practicing herbicidal control methods at a very limited scale in wheat field. Most of the herbicides are postemergence and effective for controlling broadleaf and sedge weeds. A weed control method will be sustainable and popular to farmers when it is economically beneficial for crop production. In wheat cultivation a considerable portion of production costs is involved in weed control. Hand weeding and other traditional weed control methods involve high labour cost. Ahmed et al. (2000) reported that herbicidal weed control methods are more cost effective offering an advantage to save labour and cost of production of wheat. From the above scenario, it is necessary to evaluate different weed control methods including chemical control in wheat in terms of productivity and profitability. Therefore, the study was conducted to determine an effective herbicide for the control of weeds in wheat fields and to determine the cost effectiveness of different weed control methods.
Materials and Methods
The BARI Gom-24 was grown as the test crop in the experiment. Four different weed control treatments were imposed such as i) U46D fluid @1ml/liter water, ii) ronstar 25EC@1ml/liter water, iii) one hand weeding at 25 DAS and iv) Control (no weeding). Two post-emergence herbicides trade name, common name, active ingredient (a.i.) dose and affected weeds name are mentioned in Table 1 .
The experiment was laid out in Randomized Complete Block Design (RCBD) with five replications. The unit plot size was 5m x 6 m. The land was pulverized with a power tiller to ensure good tilth and levelled by a bullock drawn leveller. The fertilized were applied at 100-26-33-20-5-1 kg of N-P-K-S-Zn-B/ha (FRG, 2005) . All P, K, S, Zn, B and two-third of N were applied before final land preparation. The rest N was applied before first irrigation at crown root initiation stage (18 days after sowing).
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The crop was sown on 22 November 2011 and 25 November, 2012. Seeds were placed continuously in lines (maintaining 20 cm row spacing) by making narrow and shallow furrows with iron rod followed by covering with soil by hand. Whole herbicides were applied at a time in respective plots at recommended doses at 25 days after sowing. One hand weeding at 25 DAS while unweeded control plots were allowed to have weeds throughout the crop growth period.
Samples for weed density and dry weight were collected from 50 ×50 cm quadrat at placed randomly selected spots in each plot at 15 DAS and 25 DAS after spraying. The collected data were transferred into m 2 basis and weed samples were categorized into broadleaf, sedge and grass. Two irrigations were applied at 18 and 51 days after sowing. Intercultural operations were done properly.
At maturity, ten plants from each treatment were harvested and yield components were estimated. The economic indices like gross return, gross margin and benefit cost ratio were calculated at the prevailing local market prices. Benefit cost ratio was computed as gross return divided by total cost of cultivation.
Benefit Cost Ratio (BCR) = n cultivatio of cost Total return Gross Grain and straw yield were taken from whole plot. The data were statistically analyzed with computer package programme MSTAT-C and the mean differences were adjudged by the least significance difference (LSD) test at 5% level of probability (Gomez and Gomez, 1984) . Pooled analysis was done as because there was no significant variation in yield and yield parameters between two years.
Results and Discussion
Considerable effects of weed control treatments on weed infestation, weed control, and yield contributing characters were observed throughout the study period. Effects of weed control treatments on individual parameters are discussed below:
Weed flora
The major weed species at 25 days after sowing (DAS) were observed in the research field. Seven different weed species were found belonging to six families of which five were annuals and two perennials. Local name, English name, scientific name, family, morphological types and life cycle of the weed species have been presented in Table 2 .
Weed density
Weed infestation was recorded at 25 DAS. At this stage purple nut-sedge (Cyperus rotundus) grass was the most dominant weed followed by Barmuda grass (Table 3 ). The highest absolute density (62/m 2 ) and relative density (28.57%) were recorded at purple nut sedge followed by absolute density (54/m 2 ) and relative density (24.88%) of barmuda grass. The highest dry weight was found in purple nutsedge (10.50 g/m 2 ) followed by pig weed (7.98 g/m 2 ), while the lowest dry weight was found in Indian sorrel (0.15 g/m 2 ). Bazzaz et al. (2011) reported similar findings. 
Effect on weed flora
The number of weed population counted at 15 days after spraying. The weed density was reduced and varied remarkably due to application of different weed control measures except control (Table 4 ). All herbicidal treatments were found effective in controlling the broad leaf, sedge and grass weeds. The herbicide ronstar 25EC was found most effective to control broad leaf, sedge and grass weeds. The herbicide U46D was less effective to control grass weed than Ronstar 25EC. The result is in agreement with that of Bazzaz et al. (2011) , who reported that U46D fluid was less effective in controlling the grass weeds. Moreover, only one hand weeding treatment was not effective in controlling all types of weed in wheat field. Bhagat and Jain (1985) reported that both herbicide and hand weeding decreased the density and dry weight of weeds significantly. Herbicide effectively reduced the number and dry weight of purple nut sedge also reported by Rahnavarid et al. (2010) .
Weed control efficiency
Weed control efficiency varied depending on the effectiveness of different weed control measures to control weed (Table 5 ). Ronstar 25EC herbicide showed the highest weed control efficiency against all type of weed species followed by U46D fluid. Ronstar 25EC was found comparable to that of hand weeding in controlling the most weed species expect cynodon dacrylon. The result is in agreement with that reported by Biswas et al. (1991) . Mahmood and Sandhu (1988) concluded that herbicides control 80-90% weed in the high weed infested fields. Bazzaz et al. (2011) who found the highest number of spike per m 2 was recorded in wheat with U46D fluid @ 1500 ml per ha and the lowest in control plots.
Filled grains per spike varied significantly among the treatments. The maximum number of grains/spike (38.88) was observed in ronstar 25EC treatment followed by U46D fluid. Both the herbicides showed least crop weed competition that ensured sufficient nutrients for plant and produced higher number of filled grains. The lowest grains/spike (32.92) was produced by control treatment. It might be due to severe infestation of weeds and lower amount of assimilate production by this treatment resulting in lower availability of resources and yield. Weight of 1000 grains was not significantly influenced by different treatments.
Different weed control treatments significantly influenced grain yields. Grain yield ranged from 2.22 to 4.33 t/ha. The highest yield (4.33 t/ha) was obtained from ronstar 25EC treatment followed by U46D fluid. The lowest grain yield (2.22 t/ha) was obtained from the control treatment which was due to crop weeds competition that resulted in low dry matter and ultimately lower yield. Among the treatments, ronstar 25EC, U46D fluid and one hand weeding treatment produced 32, 30 and 13% higher yield, respectively over control. Straw yield was also influenced by different weed control treatments. The lowest straw yield was produced by control treatment (3.08 t/ha) that was similar to one hand weeding treatment. The maximum straw yield was found in ronstar 25EC treatment (4.38 t/ha) followed by U46D fluid treatment which was statistically at par.
Harvest index
The highest harvest index (49.71 %) was observed in ronstar 25EC treatment which was very close to U46D fluid treatment (Table 6 ). The lowest harvest index (41.89%) was found in control treatment. The results revealed that wheat field which kept weed free care ensure higher grain yield as well as higher harvest index.
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Cost and return analysis
The highest gross return (Tk. 90,980/ha) and gross margin (Tk. 51,433/ha) were recorded from ronstar 25EC treatment which was closely followed by U46D fluid treatment. The lowest gross return (Tk. 47480/ha) and gross margin (Tk. 17428/ha) were recorded from control treatment (Table7). It is seen that the application of herbicides offered better benefit cost ratio than that of one hand weeding. Ronstar 25EC and U46D fluid treatment showed similar benefit cost ratio (2.30) and which was higher than one hand weeding. The lowest benefit cost ratio was observed in control treatment (1.58) that was closely followed by one hand weeding. So, it was revealed that herbicidal weed control is profitable as well as an alternative when labour is a limiting factor in wheat production. Singh and Gosh (1992) reported that weed control in wheat through herbicides are more economic than hand weeding.
Conclusions
Among the weeds, Cyperus rotundus, Cynodon dactylon and Chenopodium album were the major infesting weed species in the wheat field. Ronstar 25EC showed higher weed control efficiency than U46D fluid. Among the treatments used in the study, ronstar 25EC produced the highest grain yield (4.33 t/ha), harvest index (49.71%) as well as gross return. The highest benefit cost ratio (2.30) was obtained from the ronstar 25EC against one hand weeding (1.69). Thus, it might be reasonably concluded that herbicide could be a viable alternative of manual weed control practices in wheat cultivation.
